Increased intracortical remodeling following fatigue damage.
We previously demonstrated that microcracks occurred in common with resorption spaces more often than expected by chance, and proposed that fatigue damage initiates remodeling events. However, it was possible that cracks accumulated at sites of preexisting resorption spaces and did not initiate new remodeling. The goal of this work was to determine whether osteonal remodeling follows the accumulation of microcracks, as expected if microcracks are responsible for initiation of bone remodeling, or if it precedes microdamage accumulation. A three-point bending load was applied to the left limb of 13 dogs for 10,000 cycles at 2 Hz with 2500 microstrain on the cranial radial surface. The right limb was loaded in the same manner eight days later, and the dogs sacrificed immediately after the second loading episode. A nonloaded groups (n = 7) was used as an external control. Radii were strained en bloc for microdamage; parameters related to bone resorption, microdamage accumulation, and the association of damage and resorption were collected. The data demonstrate a significant increase in new remodeling events subsequent to the generation of microdamage. This temporal relationship between microcracks and resorption spaces is inconsistent with the hypothesis that cracks localize at sites of preexisting resorption spaces. This demonstrates that bone remodeling occurs preferentially in fatigue-damaged regions, and supports a direct cause and effect relationship between the initiation of microdamage in bone and its repair.